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Title of Invention: SEWAGE AND WASTE WATER TREATING SYSTEM AND 
METHOD USING ANAEROBIC AND AEROBIC CONTACT CIRCULATION 
PROCESSES AND ADHESION FILTRATION PROCESS 

5 Abstract : 

The invention relates to a water treatment system and 
method capable of treating both a human waste sewage and a 
domestic sewage. A method for treating a human waste sewage and 
a domestic sewage in accordance with an embodiment of the 

10 invention includes: (a) a settling/separating step of settling 
solids or debris contained in a sewage in a settling/separating 
tank, to separate the solids or debris from the sewage; (b) an 
anaerobic treatment step of supplying a primarily- treated water 
from the sett ling/ separating tank to first and second chambers 

15 of a circulated water tank respectively including anaerobic 
filtering materials in a sequential manner, to remove nitrogen 
from the water by anaerobic bacteria; (c) an aerobic treatment 
step of sequentially supplying the water treated at the step 
(b) into first and second chambers of a contact aeration tank 

20 respectively including aerobic filtering material while 

performing aeration in the contact aeration tank chambers, to 
decompose organic substances contained in the water in 
accordance with activation of aerobic bacteria; (d) a settling 
step of introducing the water treated at the step (c) , and 

25 settling organic siibstances contained in the thirdly- treated 



water; and (e) an adhesion filtration step of supplying the 
treated water from the settling tank into an adhesion 
filtration tank, supplying oxygen into the adhesion filtration 
tank, to activate aerobic bacteria, and thus, to remove 
5 residual contaminants, and then discharging the treated water. 

Representative Claim: 

A method for treating a sewage including a human waste 
sewage and a domestic sewage, etc. using anaerobic and aerobic 

10 contact circulation processes and an adhesion filtration 
process, comprising: 

(a) a settling/separating step of introducing solids or 
debris contained in a sewage in a sett ling/ separating tank, to 
settle the solids or debris from the sewage; 

15 (b) an anaerobic treatment step of supplying a primarily- 

treated water from the settling/separating tank to first and 
second chambers of a circulated water tank respectively 
including anaerobic filtering materials in a sequential manner, 
to remove nitrogen from the water by anaerobic bacteria; 

20 (c) an aerobic treatment step of sequentially supplying 

the water treated at the step (b) into first and second 
chambers of a contact aeration tank respectively including 
aerobic filtering material while performing aeration in the 
contact aeration tank chambers, to decompose organic substances 

25 contained in the water in accordance with activation of aerobic 



bacteria; 

(d) a settling step of introducing the water treated at 
the step (c) , and settling organic substances contained in the 
thirdly- treated water; and 
5 (e) an adhesion filtration step of supplying the treated 

water from the settling tank into an adhesion filtration tank, 
supplying oxygen into the adhesion filtration tank, to activate 
aerobic bacteria, and thus, to remove residual contaminants, 
and then discharging the treated water. 
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§i^^>^, ^^]^ ,^7]<^7i. S.7]c^4, ^^^4, S.7], ^4 

H 3^ ^ ^Alcx|l6il r4=. iBil^^^H^^^o] 

20 : ^^^e^^ 31,41 : ^7]^4 
32,42 : ^^il^ 30,40 : ^^^2:1,2^ 
50,60 : ^^S.7]2il,2^ 51,61 : S.7](^4 
52,62 -.^4^ 53,63 : -^-71^ 
70 : ^^2: 80 : ^^<^s^S: 
82 : ^zl-<^;^ll 84 : iE./]^^^ 
90 : fj-^^ 200 : ^S.^] 



3, sj. ^ ^ 7] ^^ ^ 7i . j:7i >g-Hi] s. ^^A] ^ :^ el *V :^3!-<^ jif 2:1- ^ # ^ el :f a] a-^ ^ el jLiri 

-2-^^ 7HAsjfH^ y^s^^i^ ^^(^K ^ 5qsi ^)^i2i*b i-goi ^4*11^1^ 

nj-ej-A-l oil- ti(|:asl-7l ^ 1993. 2. 174S. tfl*!-^^ #-ti^3l93-22163L(^'g2l ^^1: ^7], S.7]^^ 



-B-'a^^vfloil i^slo] oi^ ji^i- ^ ^El«>i^ ^^jl^el^dO), ^^Ml ^Ji^j^^l ^iTl ^ -H- 

7l# ;^]7lJi41r *j=^T-Al7l7l ^ 7] oj ^fl (27)(37)* ^1 l,2f 7] <il^l-S(20)(30), -^7l#^ ^el^iflTlt-^ 

9XSl^ J17]A^ A3§^^ i*!-*}^ ^#7l](44),(54)« ^^*l-al ^7l^J-^](45)(55)7]- ^ll,2^#i7l^(40) 
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Hficll ^#^151 ^ 7l#^ i) 0^711(27) (37)1- ^7l^A3L ^^-11^ ^4^^ n^n^^ ^1^4 ^^^1 '^^ll 
3^l4|^>a-^s 9in 5.!jJ^<?iAV-g-Ai isfl^sf o^n^^ ^#^2joi #oii-o^ ^^ela^o] ^-1s>5l:ii, ^<aJi^l-s] ^J-7l 



^ ^^1^ 4>7lS|- #2fl 7l^Sl ^^1^^ *M«>7l ^3)1^1: ^#i7lSl- ^7],S. 

Bli# 7.]s]t}jL, ^l^^l-'^l i-Sl-^ ^l^s ^cfl^A]?! ^7l,J:7l ^^^^ 

^71 si ^^^t}7] ^^^^^^^^m^A 

(a) i^^l Ji^l- £fe ^;5l^Hl^s -a-^^l?^ ^^^51^^14; 

(b) ^^7l ^^IrelSS-^El -i^^ 1^1- :^151^1- ^71 ^ 7H S.^t}^ ^^n^Sil^^- ^«:^2:2^S. ^;^1- 

(c) ^71 (b)^^Hl^i ^el^a ^51^1: Zl-71 3:7H^11» ^#S7l2: 1^4 ^#i7lS ^^1" 
JL Zl- ^^i7lSifl5. i7lAl^ JiyjAj i^l^Sl-Sl ^AJ^^ -fr7ll-# ^SflAl^lfe ^71^21^7^14; 

(d) ^1-71 (c)^t^]<^Mi ^l2ls} ^^el^l- ^^^ifls ^<aAl5^ 3^1- ^lel^^ -^711-^ ^^j-Aj^ji^ ^^^1:7^1 ^; 

(e) ^71 ^^stfloflAi ^^4^ ^lel^l- ^^^m- i^«l-fe -^2l-c^4sofl -^Sl^l?! ^Vi^^^^ 5:7lA^ 1^1^51-^ 

^ l^^'^l itl-sn|_ ^iu*>^4 A^^*]-^ :f 4 i^i- ^5ls>fe Ai>,t^^s.Al, 

^^^els(20)4; 

^1-71 ^^^5lS(20)S^El €^r^ ^^sIt^* ^7lAj nl^gi-s ^sfl^lel^fy] ^7] *i 7] ol^fl (31,41)1- 
^^1,2^(30,40)^ 5^-51. ^1-71 ^«:^Sl,2^(30,40)^m ^ 7) 7K31,41 )'>11 ^--^n^^l-^ ^^^^ €^^r ^t!: ^ 
>^im(32,42)# S^«l-Ji; 

^1-71 ^fi:^S2^(40)S^Bl ^^51^1- 5:7lAj DlA^l-S ^sp^5l«f7l ^*!:S7H^K51,61)2l-, 5:7H^11(51, 

61)^1 4"^^^^^^ ^^^#4 ^tt ^^-11^(52,62) ^ A>7i^(53^63)* S.*^t}c^ (>]^^}7\] afl^m ^^^4^1, 

2^(50, 60)^ ^4, ^J-4 ^^i4S2^(60)^fl4 44^ ^ "a^* *«*S(65)1- A0V7I ^^^^1^(30)5. 

^]l*«443i; 
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^7] ^^i7]2^(60)S.^t| :^ei^l- ^<^m<^ ^ei^l* -^A]<H] ^e];^!!- ollol5]SE^cf(72) 

<y o^iM^l ^^3.(74)1- ^^d^BlSS. ^^S(70)i4; 

^71 ^:?i^(70)S.^El i<gl-^^ ^^<^7^(S2)S. ^7} ^5l«>fe ■^-Sl-C'^ 4^(80)1- 

^1-7] z]- 2:(30,40,50,60,70,80)<^1 £714 ^^fl ^ oll'H 5]HHl- =r^^?!r 1:S.-?K200)1- i^tt ^■^± 

^7] ^^^elS(20)S] "^^^-^Ife ^^^s1^(20)S.^El ^e]^l- ^7]^^ njA^^-s. ^sll^e]§]-7l 47l ^ 

7lcx^7ll (31,41)1- ^«:=T^S1,2^(30, 40)0] nfl^jslol o;ii:]-. ^7] ^«:^Sl,2^(30,40)ife ^ 7] ;(ll(31,41) 
ofl ^3^-^ ^>H1^(32,42)^ 9X^, ^^-11^(32,42)^: ^7] (blower: 

(200)^ <Hlo1ef'?l(210)3|- ^^5l<H 

^7l ^^^Sl, 2^(30,40)^ €^^(35)# ^-n 9X^^, ^] ^^^(35)^ ^^^^1^(30)51 ^vi] 

^^^^2^(40)3. ^>ifl*!-4. 

^71 ^>^l^(32,42)^-i:S.^K200)7>^-S-€ ^^^^<Hl^i 7]S.^ ^AjAj^jji, o] 7li-i-^ ^7l<:>^ 7K31,41)<H1 

^ ^7]TJ]^SM:^ ^^^-ir 4^^}^ 7]^^ tVcf. olnfl ^^fl^(32,42)^ l\ai 

1,25|^^£ Af-g-*V4. 

^o'-7l ^^^^2^(40)2] ^wj-oljir <^1^«M1 afl^lsl ^#i7lSl,2^(50,60)7> a^^1s]o1 Sl^^. 

^V7] ^^i7l2:l,2^(50,60)-& ^^7] ^^^S2^(40)5L^H^ 1^=1 ^^e]^!: ^n^^t}7] 
S.7]<^7U51,61)^, X7l<:^7ll (51,61 ^^M:^] ^^-11^(52.62) ^ <i7l ^(53,63)^ S^Sj-Jl 

a, ^7l ^^£7]S2^(60)iflife ^-lel^S] <a^l- ^*^S.(65)# ^7] ^*^S1^(30)S. ^H^^Al^jy] ^ 
^ 6)]o]5^nE^ = (68)7>'a^l£|o] 

Ttj-efA-l <Hl<>1e]HH^H(68)7>7l-^5>^ ^^5L7l^2^(60)vfl2] ^^51^7]- e«:^S.(65)l- -f-sfl ^^=r2:l^(30)Ml 

olnfl ^^1^(52,62)^5.^ l^d-Hl 1,2^^H ^711- l-oli#«>l^<^ ^^^11(51, 61)<^1 ^aj-^ -^-^M"* >^l7l*l-al, -^1:71 
^(53,63)^S.fe 24^1^^^ ^7|l-l:Ol^ol ^4. 

^7l ^^5E7l^2^(60)fil °^#ollfe ^^S( 70)7} nil ^15)01 $X^. 

^1-71 ^^2:(70)^r ^J-7l ^^X7l2^(60)S-^El ^Ml-'^ ^e^^l* ^7j-Al7lj7, ^g-AHl ;a7j-^ei^l 

♦ °lHel = E^^(72)AS. 'y^^i^ol*^S(74)l- -g-«l| ^1-71 ^^§BlS(20)S. nfl^Al?! ^^Jl## 4l-*Al7lir 
7l^# ttcf. 
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^(210)4 -S^^ 'i>7l^(83)ol ^^]^^ 

«-2l-ol4s(80)fe ^7] ^^S.aO)S.^^ ^51^<H1 5L^^ i-gi-^* ^^i-<^^ll(82)# -S-tfl ^7> 

-^o] ^fe ^2:1- ?J--B-«1 ^ ^AloHoflA-l ^elHl-dta fiS2}ols(Polyvinylidene chloride), 

^ Bl-SJ(Hang Bio-contactor Type)^ ^>-g-*>5a4. 

a, A^7l ^3Vc^ 4^(80)^)1^1 1-^^^(200)4 "S^S ^^fl^(81)ol ^^]S\JL, o] ^^1^(81)^ -f-^ll 7]i5. 

-¥-^H^fl(82)^fl4 ^SM-^ #3l-Ai7i:£s. 5] 01 ^zroi4^(8o)ifl<^lfe ^^1^ ^si^l* ^'Hl^<*1* 

^3.(89)1: ^^<^4S(80) nfl#Al7l7l ^«il ^>H1^<^1*^H(88)1- ^wl*l-Jl ^4. 

^7l ^3l-ol42:(80)Sl ■a^'Hlfe ^^H4S(80)<Hl^i n^^^ ^^51=^1- 'S-^sm 'i1-^S(90)7> «ll^l£l^ 9X 

4. 

Vl,V2,V4,V6,V10,Vll-& 1:^^-1(200)* i <>! e^-o] (2io)oil 9^^^ '^4%^c,]ji^ V3,V5,V9fe <HH4?1(210) 
i -a^^ ^711^.0111, V7,V8-8: o]H4o](2io)oll o^^^ iolelH:E«|a.oli:l.. 

<*14 ^«1 ^^^^ ^ iL3^^^e|AlibE^Sl 4-§-^ ^^tS. >i'^t!:4. 

< ^^^51 ^ ^'Hl^^^J 

^4, ^^^£l2:(20)iflS. jl^l- £fe ^tl-^ -2-^4 -a-'y^jjl, Jl^l-o14 ^tl-^ ^^^51^(20)51 4 

4^s. ^7j-*v4. 

^. ^^d^5lS(20)l: ^^il-4 ^151^4 ^SlSlfe ^-^14. 

•^Ii^l ^^^5]2:(20)°flfe ^^2:(70)4 ^4^42:(80)S.^Bl iolelHB(72)4 ^^fl^ol^^H(88)'^l ^Is]) 47I 
-y<^iL44 ^^ln^4 'y^iM<^l*^S(74) ^ ^^•11^ol*^5.(89)-& *Sil ^7]^±S. ^^^^^4. 

< ^7l ^ ^4 

^1-71 ^^l-elS(20)l- 71^ ^^el^fe 47l ^7H ^11 (31,41)1- if-«l-fe *«:^2:1^(30)4 *«-^2:2^(4 

o)s. ^4 1^=131 ^7H^ ni^ifi-6)i ^^7]. ^17144. 

o] 4?§c^l4 ^7H;!ll(31,41)<Hl 4°J T^45^fe ^4#-& l^di 1,231 ^^5L T^flsl 5-10^4) ^^Hii(Vl,V2)l- 7ll 

Hj-^ ^/ijAi^iPi, o] 4^^^ ^7H 711 (31,41)421 4^1 41-4711 §H ^^slJ:^ x-14-i- «,^4ai^4. 

•^H ^4T"Si^(30)s.ir ^#i7l2:2^(60)iiL^Ei ^4#<^1 ^^^^] ^4t^71- hV^SIo] ^^elJL^ol ^44 
4. 

< 3171 ^ ^4 ^^51 

^1-71 ^7l ^^514 24 44^^^ ^#i7lsi4(50)4 ^^i7]i24(60)^ 4'y4:n., ^^y] ^#i7lsi,24(50,60) 

'>114^r 444(53,63)^ ^7l7> #01^44 S7l^47l7l- ^^^S\3l nl^SSo] 1-^^4 44. 444 ^#S7l2:l, 

24(50, 60)vfl2l 3:7H ^11(51,61)1: 4^^1-<^1 ^14 -6-711- ^471- 01^444. 
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^^7] ^^-11^(52, 62)A^ir 1\^<H1 1,23) nfl^ 5~10^:7> « >tll'gH.(V4,V6)l- "^o] 1:5.^^ (200)<^1 

^^il^7l7> l:<^i#ol^ S.7]c^ 4(51,61)0]] ^^^^] ^171^4. ^ #i7lil,2^ (50,60)2] ^e]:^«)-7> 

^7] 7)1(51,61)3) 4'^J^^^c)-'^l "cJ-^lSlo] O^^floj BVig^^Vo] #o]E.4. 

< ^^^n 

4>7l ^71^^5)51 ^^5)=^i^ ^^i7l^2^(60)SJfE-1 :|]^i(70)S i^if-ol :7>cf_ :|] :5lS( 70) vfl ofl ^^#0] ^ 

7j-sU, ^7j-5l sl^^l-o] ol)o]5)HE(72)oil o]g|] #eixlol4.^^(74)s ^g.^!] ^;5l€-e1^(20)S '^1^€4. 

^Ife #el)4 ^^Hl^l^i Ml-'foflAi 7)1^ ^^£lo) ^^^(70)2) ^^Jl#o1 Bj-^lt ^ ^Jl 

5]S(20)S 3]^ oj^A]?) ^^jL^o] ^^^4. 

^ 1^^£ 4]^^5]S(20)ifl 2)-¥- «V*^-leltb4. 

^7] ^^S(70)S.^El -i^sl^ ^l5]^fe ^^i-<^ 4^(80)2) Bfl^i^ S7lS^^(84)S. *el -B-'a^4. 

S7l2:^^(84)<^lAife -f^><:.];<fl (82)0)1 *eil-ol7>fe o]^^(^m7K)^] <L>i(DO : dissolved oxygen)^ ^ 

i7ls:^^(84)i- 7)^ ol^^fe^^H^ll(82)^^S.^<a£)o1 <^4^^ ^V^i<g#^ol 

-^ah<^4S(80)'>)l^ife ^/•)]^(81)# §11 l-^J m^^IES. 15^^Zt '^M]y} o) ^^s. ^iSfi ^^l-<:>^7))(8 

2)°11 ^^1-^ #^oi l:e^5)oi ^^e)^2]-2) ^^o] ^^sD^ ^^elJLiro] Aj.^^4. 

^^1-^ ^^1^<^1^^H(88)<^1 2)«fl ^Afl^o) ^^3.(89)1- ^^^5)^(20)S '^1^€4. 

olnfl «3|-c.^^i|(82)fe ^^S(70)<HlAi Jl^Jl^e]^ ^]^^ ^2) ^-R-1-^(SS : suspended solids)^ ^^j-c^^)) JE^2) 
Pl^<SS-4 ^#^1?^ -B-711- Jl£ ^1e)*V4. 

«.3j-oj3|.2,(80)oilA-1 ^2]^ ^ej^fe wJ-^S(90)l- 7)^ HJ-^ ^^5)^4. 

44 ^o] ^ ^t^o,] 4s)-^_ ^«-^Sl,2^vD<^l ^^fl^f) ^^)£j<H ^7)^^S. ^>H1^ ^^1^4 s]^l-<*1 

a, ^ ^'^'^1 2)5}^ ^eix)!- ^^^e)ss bD#a)?^ ^^^3,12^0^ ^7)^^71 ^Ve117> ^^^^ 

x) ^ji 47]^^ ^?|*M ^e)3L#^ ^-a ^ S14. 

£, ^ ^'^<^| -¥-^<:^4^2) ^7>^^]S ^^^S^42) il^^ -e-7)l-^ ^7>S. ^^e1«l| ^ ^ Sife ^^J" 

(57) ^^4 'Si^^l 



(a) ^^011 Ji^l- s&fe ^^d^^2iS. -R-'^Ai^ ^^5)«]-fe ^^&4^^14; 
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(c) ^7] (b)^7^1<^]A-] 47] Jl7l<:>^7lll- S.^t}^ ^^S.7]2i 1^4 ^^S.7]Sl 2^S. -i^A]?] 
^ ^^]^] 4 ^^i7livflS. S.7]X\^ ^7]^i ^]^^^ %^^S. ^7l#^ ^sflAl^l^r S.7]^]m^]S^; 

(d) ^71 (c)^^l<^lAi ^e1^ ^Hl^l- ^^d^iflS. -B-^g^l?! 3^> ^e|-^vfl ^711-^ ^^J-a]?]^ ^^d^t^ ^; 

(e) ^7l ^^i^iifliAi ^^E|fe ^^^fll- i^^m ^^H^^i-^l f-"?;^!^ ^7}S. 47]^ 

2. 

^71,5171 ^^^^.^4 « ol-g.*> Hj.^. 

3. 

^7l ^^^2: 1,2^ ^ ^^i7)2: 1,2^'^1 1,2^ ^^S. ^7]^ ^o]\^o] ^^^o] y-} c^4d\] s^o^^z^^ ^^X\ 

^ t}^ ^7],^7] ^^^^1^4 «g)-o^4.g^ oj-g-^v n^^. 

e>fe ^7],^7l ^#^«:^4 ^S^c^4^# <^l-§-lL^ ^. 
5. 

^ i^s ^«Ai7i^ ^^i7> ^^1^5. ^7i,s7i ^^^«:^4 ^^^0^4^^ ^]-%-^ sm^ 

6. 

^^^H)s(20)4; 

^^d&5]S(20)S.JfEl ^71^^ ^S|)^^5l§}7l 47) ^ 7] <^ 7]] (31,41 )1- ^« 

^^1,2^(30,40)* ^T-7] ^*^S1, 2^(30.40)'^lfe ^7l<:»^7])(31,41)'^l 4<y-^2}-^ ^ 
^■11^(32, 42)# i^§>Jl; 
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4^7] ^^^2:2^(40)S^B] ^7l^j ^]^S^S. ^n^]S]i}7] ^ ^7] c.^ 7]] (51,61 317] ^fl (51, 

61)^1 4"^^^^^ i^S] ^^-11^(52,62) ^ ^7]^(53,63)# ^^t}c^ o]^^}^ sfl^l^ ^^i7lSl,2 

^(50,60)* ^51, ^1-71 ^^it7lS2^( 60)^3] ^Bl^ # ^^^^(65)1- ^^7] ^€^^1^(30)5. 

^7] ^#3.7] 2^(60)5.^6] ^5]^!- ^o}^c^ #e1^11- ^7j-A]7l:il, ^Al<Hi ^e^^jl- o]]ol5lHS(72)S. <a 

<^iq<^l*^S(74)l- ^7] ^^^eliS. <>l^«fl#Al7lfe ^^S(70)iil-; 

>S-7) ^^££(70)SJfBl ^151^<^1 i^l-^ ^>fr ^"gl-^^ ^^^4(82)S. ^7} ^B\t}^ «.3j-c^ 4^(80)1- 

i^l-Sfsl, ^J-71 Jfava^4s(80)^^l €^151 ^^^^(SDA^ «-a)-<^;c)l (82)^5] 401 «.aj._2_u)l. ^Ajofl ^ 

sJ-^ ^e^^ll- ^^il 01^^^(89)1- -f «11 ^>7l ^^^51^(20)3. o]^ «fl#Al7lfe ^^^i>^oi^^H(88)l- i^^U; 

^7] 4 S(30,40,50,60,70,80)<H1 ^Af!: S7l<2l- ^/^j ^ ^0151^ = 1- ^^«>7l ^*!- 1-S.^^(200)1- if-^ 
7. 

^7] «.3}-o^3|.s(80)o]lfe «.2!-<^;(l)(82)i cfl^l- t^^^l7l7l ^«fl ol^^ol) ^^tl- tVihl- ^^^m i7lS 
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